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Thermal design action KI SPREADTRUM 
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Collect platform power inform 
Collect main chipsets thermal datas 


Collect PCB layout inform 


Collect system structure inform Platform supplier 
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i na Power Engineer 
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Worst case thermal verifying test 
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Thermal verifying stage Improve thermal strcture if possible 


SC7731C Thermal compact model parameters 


Processor 


Memory 
Transceiver 
BTWifi 
3G PA 
3G PA 
3G PA 
SW PA 


Charge 


SC7731C 


Memory 
SR3533G 
SR2351C 
SC2671H 
SC2672H 
SC2673H 
SC2663H 


WPT2E33 


10.9mm*10.9mm*0.9mm 


11.5mm*13mm*1mm 
4.3mm*4.9mm*0.9mm 
5.5mm*5.5mm*0.9mm 
3mm*3mm*0.95mm 
3mm*3mm*0.95mm 
3mm*3mm*0.95mm 


6mm*6mm*1mm 


2mm*2mm*0.63mm 


125C 


85C 

125C 
125C 
150C 
150C 
150C 
150C 


100C 


NA 
33.22 CW 
NA 
NA 
NA 
NA 
NA 


NA 
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NA 
NA 
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>SC7731C PCB should keep at least 


Copper 
Prepreg (1080) 
Copper 
Prepreg (2116) 


» PCB board should contain at least 
more layer better. 


Prepreg (2116) 
Copper 
preg (1080) 


Pre 


>GND layer should be thicker than 
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> Components" main heat is distributed though PCB, it's significant to ensure PCB 
within good thermal solution. 

>Placing heating source or sensitive components too close together on the PCB 
can greatly compromise the design from a thermal perspective. 

>The PCB placement distance between heating source and sensitive components 
must be determined from the results of phone level thermal simulation. 


> Below components placement should greatly follow the rules as picture tells: 


Main thermal source components: Processor, PMU, Memory, Charge, PA, 
Transceiver, Flash, BT/Wifi. 
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Layer 7 Bottom 


» Connect all SC7731C GND balls, which is good for heat disipattion. 
> Power vias also help to disipate Soc heat, set stacked vias as many as possible 
under chipset for L1-3, L5-6, 40psc at least. 8 
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Layer 5 Layer 6 Bottom 
TCXO require stable working condition, TCXO is more sensitive to heat, keep 
at least 15mm away from any heating source. 

It’s highly required10mm lenth for TCXO GND lead, keep N-1 layers clean 
below TCXO by same time. 

To guarantee TCXO performance, keep each layer 2mm clean around TCXO. 
For more details, PLS refer to (SC7731C PCB design guide) . 9 
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For other components thermal designing, follow the general thermal rules, Please 
refer to Doc. «PCB thermal design guide) for more details. 


>Use wide traces vs. standard width, where possible. 
> Fill empty board layers with copper wherever possible. 
>Use Stacked vias instand of staggered vias. 


>Vias material is very important. Solid copper is better than paste. 
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System mechanical design for thermal KW SPREADTRUM 


System mechanical design for thermal solusion, includ thermal interface 
materials(TIM) usage and none TIM thermal design 


>None TIM thermal design, try to enhance heat disipating or prove heat 
spreading to achive thermal design purpose. 


> TIM usage thermal design mainly use thermal PAD, copper foil or graphite sheet 


to improve heating disipation or surface temprature rise. 


Shielding Case SC7731C Thermal PAD LCD LCD Frame 


Battery Cover 


PCB Graphite sheet Back Frame 


gl 
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* PCBA placement Consideration 


>It's better to choose PCB sepreated with battery by phone's length direction. 
. 12 
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* LCD placement Consideration 


r = m E ws mm ro = 
L L | L L L 


> If PCBA is seperated in width derection, Make sure PCBA and LED place at 


two size of the phone, This is highly required. E 
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* Camera placement Consideration 


Thermal PAD SC7731C PCB Metal mid-frame 


LED Source 


Camera 


No thermal PAD SC7731C Metal mid-frame 


Camera PCB 


Mid-frame drilled SC7731C LCD Metal mid-frame 
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* LCD placement Consideration 
5C7731C PCB Al-alloy LCD Bezle Metal mid-frame LED Source 


Thermal spread sheet 


SC7731C PCB SUS LCD Bezle Metal mid-frame LED Source 


SC7731C PCB Metal mid-frame Battery house LED Source 
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* Metal mid-frame placement Consideration 
SC7731C PCB Metal mid-frame LED Source 


SC7731C PCB Metal mid-frame Battery house LED Source 


== 


5C7731C PCB Plastic mid-frame LED Source 


Refphone Thermal model-SC7731C KW SPREADTRUM 
Once the placement of heating source and thermal sensitive components has 

been defined by layout engineer, and system structure has been defigned by 
structure engineer, evaluate thermal risk with system thermal simulation cording to 
worst case, then improve thermal design refer to the simulation result step by step. 


SC7731C Refphone Thermal Model 


System View 7 
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TIM(Thermal Interface Material) contains thermal PAD, copper foil and 
Graphite sheet, and the application would be much different. 


TIM main parameters could refer below table. 


Graphite sheet 


N 


copper toil __—_____-—. 
— KI380K (Wim) © oů: 
Cost K:380K (W/mK 


Thermal PAD 
K:1~5K (W/mk) 


0 500 1000 1500 2000 
K (W/mk) 
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x Thermal PAD parameters 


Thermal PAD is commonly used to fill the air gap between tow surfaces to 
decrease surface resistance. 


Air gap 
Surface resistance occurred 


SC7731 Thermal PAD 


< Heat 


PCB (Without Thermal PAD) 


Battery 


Thermal PAD 
Heat transfer improved 


(With Thermal PAD) „19 
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* Copper Foil parameters 

copper Foil has high thermal conductivity and good ductility, could be used to 
enhance heat spreading. 

» Chipset thermal improvement 

Generally chipset's (SC7731C) main heat is taken away by PCB without thermal 
PAD, so thermal PAD will be filled between chipset and sheilding case to balance 
system thermal performance , but thermal PAD and sheilding case's low thermal 
conductivity will be system's thermal resistance bottleneck, attach copper foil on 


sheilding case could greatly improve it. copper foil attached 


— pm 


> Surface thermal improvement 
As the Graphite sheet performed, copper foil could also decrease surface hot point. 


Battery cover LCD bezel 
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E Graphite Sheet parameters(1) 


Graphite sheet has great heat disipate ability with face direction,for its limited 
thickness, it's wildly used in electronic handsets. 
» Graphite molecular structure 
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Plastic cover 


| Graphite itself 


RENT 
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Adhesive tape 


Release liner 2 
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* Graphite Sheet parameters(2) 


Thermal test , add electric heater to the bottom of PGS, copper foil and Allon foil, 


monitor the thermal performance with IR camera. 
R+T: 18x 180 x 0.1 mm 


Heater 10*10mm | Heat transfer farther with high conductivity PGS has good thermal performance 
Power (12W) 
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* Graphite Sheet main parameters(3) 
Comparison with Tj and Ts 


PGS RT ; 25x 40 x 0.07 | 25x 25 x 0.07 


PGS could greatly improve system’ junction and surface temperature. 
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* Graphite Sheet main parameters(4) 
isolated heatnasource Improve heat disipation Transfer to larger thermal capaticy 
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PGS could adept to most complicated structure, help to improve thermal performance. 


. 24 
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All data and information contained in or disclosed by this document is confidential and 
proprietary information of Spreadtrum and all rights therein are expressly reserved. By 
accepting this material, the recipient agrees that this material and the information 
contained therein is to be held in confidence and in trust and will not be used, copied, 
reproduced in whole or in part, nor its contents revealed in any manner to others without 
the express written permission of Spreadtrum. The contents are subject to change without 
prior notice. Although every reasonable effort is made to present current and accurate 
information, Spreadtrum makes no guarantees of any kind with respect to the matters 
addressed in this document. In no event shall Spreadtrum be responsible or liable, directly 
or indirectly, for any damage or loss caused or alleged to be caused by or in connection 


with the use of or reliance on any such content. 
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THANK YOU! 


